Abstract: This paper mainly uses the idea of pedigree clustering analysis, gray prediction and principal component analysis. The clustering analysis model, GM
Food price is an important part of the consumer price index. It directly affects the cost of living and farmers' income. It is an important strategic issue related to the people's livelihood. Since 2000, China's urban household food consumption expenditure accounted for the proportion of total expenditure has been maintained at 36% or more. In the case of slow income growth, rising food prices will make the cost of living increased, especially food prices will reduce the life quality of low-income groups.
The Consumer Price Index (CPI) is an indicator of price changes based on statistics on the prices of products and services related to the life of the residents. It is usually used as an important indicator of the level of inflation.
According to the information on the annex, Shanghai and Shenyang find the relevant information and establish mathematical models to solve the following problems:
(1) According to the annex and the relevant statistical website data, analysis of China's food price fluctuations.
(2) To predict the trend of food prices in June 2016.
(3) The current statistical departments need to monitor a large number of food price changes to calculate the residents of the consumer price index changes. Can accurate calculation be found out by monitoring little data of the food price changes Are the types of food and the number of species selected in the two different regions consistent with the same accuracy requirements
Chapter 2: Problem Analysis
The consumer price index is a fluctuating amount, which objectively expresses the level of inflation. Food prices are an important part of the price level of consumers. To solve the above three problems, it is necessary to clarify the change of food prices.
In response to the problem, it is required to analyze the characteristics of food price fluctuation in China according to the known statistical data. It can be seen that the price of food is the main object of this study. However, due to the 27 kinds of known food types, the amount of data is relatively large, if analyses each food price fluctuations one by one, will inevitably lead to cumbersome process. So you can first classify 27 kinds of food based on the degree of correlation between the food prices. As each type of food prices have the same trend, so the analysis can be derived from China's food price fluctuations.
In response to question 2, it is necessary to predict the trend of food prices in June 2016, which can predict the price trend of food in each category on the basis of question one, because the price trend of each kind of food is roughly the same. Then the GM (1,1) gray prediction model is used to solve the forecast and analyze the price.
For the third problem, we use the data and find the data, using SPSS software principal component analysis to analyses 27 kinds of food ingredients in the main component. It can be detected by a small amount of food species, can be relatively accurate predict the CPI value. And select more characteristic of the two cities, by looking for the relevant CPI and food price data, using the same operation, and compare the type of food, the number is consistent.
Chapter 3: Model Assumptions
(1) To collect the relevant data are accurate and reliable, high credibility.
(2) The average price and the average daily price of food is very small, thus can be ignored.
(3) The classification of food is divided according to the price trend, the same type of food price changes may vary, assuming that as long as the same price trend can be satisfied.
(4) Assuming that there is no economic development in the forecast period (such as natural disasters), which can be a significant factor in food price fluctuations.
Chapter 4: Symbol Description
: The price of the ith food at the jth time point : Distance between the two categories of p and q : The raw data of the time series : The original data after a cumulative data : The variance of the residual estimate of the data after one accumulation and the residual of the primary data of the original data : The variance of the original data
Chapter 5: Model Establishment and Solution

Establish a pedigree cluster analysis model
The problem requires the analysis of 50 urban food price fluctuations based on known statistical data. Therefore, we can see from the title of the requirements, the food price fluctuations is the object we want to analyze and study. But according to the data in the annex we can see that there are 27 types of food and the amount of data is relatively large. If each food price fluctuations are analyses one by one. The process is very cumbersome, and has no general concise. So you can be first classifying 27 kinds of food based on the relative extent of food prices. As each type of food prices has the same trend, you can get 50 urban food prices fluctuations and can find the difference between. (1) The basic idea of system clustering Samples (or variables) that are similar to each other are clustered into clusters, and the process is carried out continuously. Each sample (or variable) can always be clustered into the appropriate class. The system clustering process is: Assuming a total of n samples (or variables), the first step will be each sample (or variable) is alone in its own class, means that is a total of n class; second step is, according to the determined sample (or variable) 'distance' formula, the two samples (or variables), which are closer to each other, are aggregated into one class, and the other samples (or variables) are each clustered into one class, together into n-1 class; the third step will be the 'distance' of the nearest of the two samples (or variables). Two classes are further aggregated into a class of n-2; the above steps have been carried out, and finally all the samples (or variables) into a class. In order to visually reflect the above system clustering process, the entire classification system can be painted into a pedigree. So sometimes system clustering is also known as pedigree analysis.
(2) The basic steps of system clustering 1, Select the clustering method The mean value of the distance between the classes is the average of the squares of the two types of elements. = In a certain step of the cluster, merged and into , and the distance between any class is: = =+） =+ 2, The system cluster process 1) Assuming a total of n samples (or variables), the first step will be each sample (or variable) is alone in its own class, means that is a total of n class.
2) According to the determined sample (or variable) 'distance' formula, the two samples (or variables), which are closer to each other, are aggregated into one class, and the other samples (or variables) are each clustered into one class, Class 1.
3) The 'distance' of the two closest class into a class, copolymerization into n-2 class.
The above steps have been going on and finally all the samples (or variables) into a class. 4) Spectral chart. 5) Determine the number of categories and various types of members.
(3) Determine the number of clusters By the appropriate threshold, we determine the selected clustering method, according to the method of system clustering and class, get a line of clustering map, the cluster diagram only reflects the relationship between the samples, it does not give classification. Given a critical similarity scale, the classification of the sample is obtained by dividing the cluster map, such as a given critical value d. When the distance between the samples or between classes is less than d, it is considered that these samples are closely related to the class.
Food classification in 50 cities
From the pedigree clustering method above we can see: first determine the 50 urban food classification which have same indicators for rate of decline, and then system cluster analysis model was used to classify the average method, and then use the results to determine the number of categories, draw the price of various types of food price chart, and the figure analysis of food price growth.
According to Annex 1, this information is the food price list and table of food price rise of 27 kinds in 50 cities in the January 1, 2016 to May 10, 2016. SPSS software is used to increase the table data clustering system classification results.
(1) From the pedigree (shown in Figure 1) , that is four types of results (as shown in Table 1 (1) Price chart In order to further explain the rationality of various food classification and the characteristics of the average price of various types of food, the combination of various types of food price trend chart with more intuitive description is used, since the fourth category contains more food types , so we select the average price trend of all food plot. For first category and third category which contains only a food, we just make the average price of each food to one chart. Charts and each type of food features are shown in Figure 2 below. During this period, the average price of food in first category non-stop changes around 3.5, the volatility is roughly 1.5, the overall price of such food is in a slow upward trend.
During this period, the average price of food in second category non-stop changes around 8, the volatility is roughly 2, the overall price of such food is in a downward trend.
During this period, the average price of food in third category non-stop changes around 14, the volatility is roughly 4, there is a substantial price increases in the middle of the period, such food prices are not stable.
During this period, the average price of food in fourth category non-stop changes around 18.9, the volatility is roughly 0.5, the overall price is relatively stable, such food prices will not change much.
5.2 Prediction of food price movements in June 2016 using the gray forecasting model GM (1, 1) Asked to predict the trend of food prices in June 2016. Since each kind of food in the price trend is roughly the same, if each of the 27 kinds of food is predicted, obviously the process is cumbersome, there is no representation and unity. Method above classified 27 kinds of food into four categories, and uses the trend of each category to replace the various categories of food prices in the trend. The gray forecasting model is used to test and deal with the data, and the original data is accumulated once, so that the data has a strong regularity, and then the gray differential equation is established, and then the MATLAB model is used to solve the model. After that the residual test and post-check test is carried out, have C <0.35, the prediction accuracy is better. Finally, we predict the price trend in June 2016 through the function.
Modeling steps are as follows:
(1) GM (1, 1) represents a differential equation of albino form: +a=u (1-1) In the formula, u, a, is the parameter that needs to be obtained by modeling; it is the cumulative generation (AGO) value of the original data.
(2) The first data column of the first k elements of the cumulative data generated after the first k elements of the k, this is the data processing. Expressed as:
(k)=(n) (1-2)
We not using the original data modeling directly, but the original, irregular data processing, making it more regular, and then use the generated data to analyze the data column, which is the characteristics of the gray system theory one. (
The above is the gray prediction model to be built.
Solving the model
Taking the first category of cabbage as an example, the trend of food prices in June 2016 is forecasted. The average price changes of 50 urban cabbages are shown in Table 2 Therefore, the price of cabbage 6.1-6.10 is 4.68 yuan, the price of 6.10-6.20 is 4.80 yuan, the price of 6.20-6.30 is 4.92 yuan.
By repeat the above operation, you can get the price of food in June, as shown in Table 4 The consumer price index, referred to as CPI, is a measure of the relative prices of residents' food prices over time, reflecting the changes in the purchase of food by residents. In this paper, the average price of 27 kinds of major food and CPI were analyzed in 50 cities from May 2015 to April 2016, screening out the development trend of the larger CPI varieties of food. It is necessary to use the principal component analysis method to find the minimum price of food from a large quantity of food prices to calculate accurately and to forecast the consumer price index.
And then select the two characteristics of the city of Shanghai, Shenyang. According to the regional differences, select the appropriate types of goods and the number of the use of the same mathematical model to operate.
Changes in consumer price index of national residents
To determine whether we can predict CPI by using small amount of food prices, we need to determine the impact of food prices on the impact of CPI. When the weight ratio is high, you can think that food prices can significantly affect the CPI, thus we can get relatively accurate calculations to predict the consumer price index. According to the size of the weight ratio, choose one or several food, with how far the linear regression method, to find this one or several food prices and the relationship between CPI, and then through a small amount of food prices to predict the purpose of CPI.
(1) The method of principal component analysis 1, calculate the correlation coefficient matrix R= In the above equation, (i, j = 1, 2, 3, 4, ..., 27) is the correlation coefficient between the original variable and the original variable, = Since R is a real symmetric matrix (=), it is only necessary to calculate the upper triangular element.
2. Calculate eigenvalues and eigenvectors First, solve the characteristic equation |I-R|=0, eigenvalues i (1, 2, 3, ..., 27) are usually obtained by Jacobi (Jacobi), and they are arranged in order of size, that is, 1 ＞ 2 ＞ … ＞ 27＞ 0, Then find the eigenvector (1,2,3,…,27) corresponding to the eigenvalue. Here, we need |=1, which =1, where represent the jth component of the vector .
Calculate the contribution rate of the main component and the cumulative contribution rate
The contribution rate of the principal component is:= The cumulative contribution rate is: （i=1,2,3，…,27）
According to Annex I and the data (see Table 1 for the data, see Table 1 ), this data includes the data on the average food price change of 50 cities in May 2015 and April 2016 and the corresponding national consumer price index for each month. By using 27 kinds of food as a factor, we get the data table through the CPI data and the spss software which shown in Table 5 Table 5 eigenvalue and contribution rate of R The first three standardized samples of the main classification and contribution rate has reached 88.35%, so we only need to take the first three main components. The coefficients of the normalized variables = (i=1,2,3)in the first three normalized sample principal components are the corresponding eigenvectors.
Calculated by excel, the first, second and third main components of the load as shown in Table 6 below:
The Table 6 Main component load table The weight (P) of each food is calculated according to the contribution rate and the load of the first principal component, the second principal component and the third principal component: = = (J means 27 kinds of food, j = 1, 2, ..., 27) Calculated by MATLAB software, the impact of the food price on the CPI weight as shown in Table 7 Table 7 Weight ratio Through the table analysis, the large food consumption index which affects residents can be obtained. They were celery, octopus, chicken (white striped chicken) and duck.
Little data of celery, octopus, chicken (white striped chicken), and ducks such food is enough for the relatively accurate calculation of food price and the forecast of consumer price index.
5.3.2 Selected food types and numbers of Shanghai and Shenyang Similarly, the principal component analysis method can be used to calculate the food and quantity of food selected in Shanghai and Shenyang, as shown in Fig.3 . Figure 3 Shanghai, Shenyang weight ratio table From the chart, we can clearly see the Shanghai and Shenyang, the weight of various types of food is not the same, so in the same precision requirements, the selected number of food types are not the same.
Chapter 6: The evaluation of the model For problem 1, a reasonable classification of class is perform by the use of pedigree clustering method of the food involved in the retail price movements and other fuzzy nature of the quantitative determination.
For the GM (1,1) gray prediction model based on the least squares method in question 2, the exponential function fitting method is adopted. Compared with the polynomial fitting model, linear fitting, quadratic polynomial fitting, and as well as prediction accuracy are greatly improved.
For the analysis model of problem 3, taking into account the impact of multiple variables on a single variable, the accuracy of the forecast greatly improved.
This article also has some shortcomings, such as the requirements of a kind of requirements on the classification of food. This article only classified the similarity of the average price of food, and thus the use of food retail price is not many. This making the classification of indicators than a single, not on the internal relationship between the deep mining of food, which may lead to the final classification results are too uneven (such as the number of different types of food is different).
Chapter 7:
The promotion of the model The correlation analysis model and the gray forecasting model involved in this paper have good promotion value. Gray system theory proposed a new method of analysis -correlation degree analysis method, that is, according to the development trend of factors similarity or degree of dissimilarity to measure the degree of correlation between the factors, it reveals the dynamic relationship between things features and extent. Due to the development trend as a foothold, the amount of the sample size is not an excessive requirements, it do not need a typical distribution of the law, the calculation is small or even hand count, and does not appear correlation degree of quantitative results and qualitative analysis of the situation is inconsistent . This method has been applied to the agricultural economy, water conservancy, macroeconomic and other aspects, which achieved good results. The main task of gray system theory modeling is to develop, and according to the characteristic data, use the explicit information and hidden information in the data of the specific gray system to find the mathematical relationship among the factors or the factors themselves. The usual approach is to use a discrete model to create a time-bysegment model. However, the discrete model can only do short-term analysis of the development of objective systems, and cannot meet the requirements of long-term analysis. Although the discrete approximation model of continuous systems is useful for many engineering applications, it is often desirable to use differential equations in some areas of research. In fact, the system of differential equations describes the nature of the physical or chemical processes within the system we want to identify.
At present, the gray system theory has been successfully applied to engineering control, economic management, futuristic research, ecosystems and complex and agile agricultural systems, and has made gratifying achievements. Gray system theory is likely to analyze, model, predict, and control the abstract system of society and economy. It may become a new theoretical tool for people to understand the objective system of objective system transformation.
